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Edited by J. Ann Zammit 

In March 1972 a unique international 
gathering of economists and other social 
scientists assembled in the Chilean capital 
of Santiago to discuss the Chilean road to 
socialism. They were joined by Chileans in 
government actively engaged in putting the 
Popular Unity's programme into practice. 
The Round Table, organized jointly by the 
Chilean National Planning Office and the 
British Institute of Development Studies, 
examined a wide range of problems facing 
the Popular Unity government, particularly 
in the economic sphere. 
Included in this volume, now reprinted, 
are the speeches by the principal participants 
and a summary of the discussions that 



followed, prepared by the editor, J. Ann 
Zammit. In addition, the Round Table; was 
presented with a number of papers throwing 
light on the nature of the socialist road in 
Cuba, Yugo^^lavia, Hungary and Tanzania. 
These, too, t?/e included, together with the 
Popular Unitv's programme. 
Rarely, if ever before, has a revolutionary 
government revealed its aspirations and 
difficulties so frankly to a group of foreign 
observers. As a record of a significant 
occasion, examining an important political 
experiment, this book will provide ^;ieiu\ 
insights for all those cu. verned with 
socialism and development. 
475 pages. incL tables 
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SCIENCE EDUCATION IN MALAYSIA AND SRI LANKA 



IDS Discussion Paper No, 74 
July 1975 
by 

K. j;ewin 



SUMMARY 

Science courses designed or adapted for use in developing 
countries at the upper primary or lower secondary levels 
of the school system seem rarely to meet criteria of relevance 
to the future lives of the majority of pupils. The objectives 
of many new prograiranes that aim to promote the understanding 
and application of scientific principles are often undermined 
in the examination orientated atmosphere of the classroom 
which tends to favour the rote memorization of factual 
information. This research programme explores the inter- 
relations between policies to reform science curricula, and 
examination orientation and other factors which affect the 
successful introduction of innovatory courses. 



Preface 



The study which Keith Lewin ^escribes in this paper, 
is a componont of a larger prcgramme of research in 
education, ''Qualification and Selection in Educaional 
Systems." The greater part of the prograrame is 
concerned with how employers u^^e school qualifications 
and with how that use, mediated through exaininations , 
affects teaching and learning in schools. (See I.D.S. 
Discussion Paper No 70.) There are three complementary 
studies. One traces how people, whose school qualifica 
tions have failed to secure them the employment they 
had hoped for, adjust their sights and accommodate thom 
selves o t]^e opportunities actually available. (I.D.S. 
Discussion Paper No 71.) A second is looking at the 
evolution o l tiic- educational r ef o .:ms in China, where 
a del iber at o at tempt has been made to dis ^' ociat e 
school in g from selection for empl oyment ard further 
training. The third is Keith Lewin's, which explores 
the interactions between attempts at curriculum reform 
in science at the lower secondary level and procedures 
for sel ect ing young people for more schooling and for 
the more desirable forms of employment. A feature of 
this study will be a detailed look at a particular 
innovatory course to examine the extent to which it 
has been successful in encouraging pupils to understand 
and apply scien'ific knov;ledge and, wherp it has not, 
to establish factors which seem to be associated with 
this lack of success. 

The Ministries of Education of Malaysia and Sri Lanka 
have agreed to permit tr.is s tu Jy and to cooperate with 
Keith Lewin in carrying it out. 

The Swedish International Development Authority has 
provided the funds to encible its execution. 



John Oxenham 
Coordinator 
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SCIENCE EDUCATION IN MALAYSIA AND SRI 1J\NKA 



1 . Introduction 

Official statements that cur ^ u I a in primary and lower 
secondary schools should fit pupils for life outside the 
formal education system have been widely voiced over the 
last two or three decades. As part of the effort to realise 
such intentions there have been many attempts to introduce 
science courses either specially designed or adapted 
from existing courses which would shift the omjjhasis 
of learning from the rote memorisation of knowledge to 
a deeper understanding of the principles and processes of 
science. It seems, however, very difficult to achieve 
such a shift and succeed in reaching the? goal of helping 
pupils to make use of science in developing hitherto 
* traditional ' occupations where typically more than half 
the total number of school leavers are eventually employed. 
This research seeks to assp-<^ the extent to which such 
difficulty can be at t ributed to 

1. the nature and methods of curriculum development which 
often seem to have stressed academic considerations at the 
expense of those relating to likely future occupations and 
life styles; 

2 . the f ramework of internal and external incentives 
within which school learning and school teaching take place; 

3. the physical constraints under which reform is ex- 
pected to be implemented. 

The research will be undertaken in two parts. The first 
will be a study of the process of curriculum development 
and will take place in Malaysia and Sri Lanka . 

The second part will be an investigation, in a sample of 
schools, of the importance of difference factors in the 
implementation of an innovatory science course at the lower 
secondary school level. This study will take place in 
Mal aysia onl y . 



1. Sri Lanka has agreed to participate, both because of 

itL experience in science curriculum reforn and because 

it is part icipating in othe r components of the major research 

programine "Qualification and Selection in Educational 

Systems" (I.D.S.. Discussion Paper No 70). The research 

studies have been accepted by the Malaysian authorities 

as a result of continuing concern with the evaluation of a 

recent series of reforms in science teaching and course 

material s and because the researcher has a backg round 

in teaching science in West Malaysia. 
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2 . The Problem 

Attempts to. improve science education in tho secondary 
i;;chool in the past have often revolved around: 

1) curriculum reform; new specifications of what 
is to be taught and how; 

2 ) provi ding bet ter physical and human resources ; 
improvement s in equipment , teacher -pupil ratios 
and in t i>achers » kn owl edge and under st anding of 
teaching methods . 

If the curriculum reform fails to live up to expectations 
(as has often been the case) this is usually attributed to 
1 ack of adenylate resources . The contention here , however , 
is. that this overlooks important aspects of the situation; 
specif ical ly : 



(a) in so far as curriculum reforms seek to correct 

t r aditional over -emphasis on the st raight forward 
absorption of f act s and show greater concern for 
enquiring attitudes, approaches to problem solving, 
manipulative skills, etc., there is one factor 
which is always 1 ikel y to thwart them , even if the 
resorrce problem were solved . This is what can bo 
lernuHl lh(^*'backwash effect" of the pressure to 
teach towards exajninations , the tendency (for a 
variety of reasons much worse in developing countries 
than in Europe) to identify examination passing 
as tho be-all and end-all of schooling: 

(b) these same characteristics of the structure of 
school systems , which define tho secondary school 
as primarily the place where pupils are prepared 
for the examinations which select for progression 
through the system and ultimately university entry, 
mean that the efforts of the curriculum reformers " 
are likely to be less than radical in their specifica- 
tion of goals. Specifically, as between the twin 
objectives of (i) giving a science training use- 
ful to the vast majority of students wl o will 
proceed no farther in full-time science education 
than the ninth or eleventh grade, or (:i) preparing 

a tiny minority for university training as profess- 
ional scientists, the latter aim is likely to 
disproportionately influence their efforts. 



This research is designed to explore both these asp.vcts. 
The study falls naturally into two parts which may be 
referred to for convenience as: 

(a) Curriculum design; the process of designing and 
adapting new curricula for use in Malaysia and 
Sri Lanka^ 

(b) implementation: the relative importance of 
different factors for the attainment of the 
various cognitive educational objectives (particu- 
larly the level of recall of information) stressed 

Q in recent curriculum innovations in Malaysia. 
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3 . The Malaysian Situation 

The jMalaysian school system provides for unrest ric tod access 
to the first nine grades (the first six in the primary 
school, designated Standards 1-6, the last three in the 
lower secondary schools, designated Forms 1-3) with automatic 
f)romotion from grade to grade. The structure can best 
be illustrated with a chart (see Figure 1). Despite the 
absence of selection barriers, automatic promotion and 
the extension of free education to most pupils only some 
50% of an ago cohort attenci school for a full nine years. 

Although there are no terminal selection points within the 
first nine grades, in the fifth grade (Standard 5) there 
is an assessment for allocatirio pupils places in residential 
schools. Historical'ly most of these govenment run school s 
have their origins as educational institutions established 
to satisfy the need of the former colonial power for local 
manpower to fill clerical and lower administrative positions . 
Subsequently they have come to represent 'centres of 
excellence' within the education system and are much sought 
after as they tend to assure the future of pupils in high 
level admin i St rati ve/prof ess ion al occupations . 

Ti:)wards the end of grade nine (Form 3) the first terminal 
selection examination is held the Lower Certificate* of 
Education or Sijil Rendha Pelajaran (LCE/SRP). Thi<\ serves 
both as a school leaving qualification and as a selection 
criteria for grade ten (Form 4). Selection for the ur»per 
secondary school grade ten and eleven (Form 4 and 5) 
is based on the attainment of a specific total achievement 
score derived from per f ormance in certain specified ^^ubjects. 
The uf)per secondary school system introduces streaoning for 
the first time and allocates puf:)ils to Science, Arts or 
Vocational Technical courses. The streams are differentiated 
by the allocation of time to subiects of study and by the 
academic ability of their pupils.. Science classes creaon 
'off the most able students (approximately 10% of the age 
cohort), Arts takes most of the rest (approximately 10% 
of the age cohort) and the Vocat ional /Technical schools 
account for the remainder who are allowed to proceed, 
(approximately 6% of the age cohort). Few students who 
qualify for Form 4 Science decline the option, as it is 
perceived to offer a greater likelihood of entrance to a 
profession . Individual pref erences/apt i tud e are not 
considered at this stage and the LCE/SRP selection criteria 
include arts and science subjects. It is officially possible 
for transfer between Arts and Science streams to occur, 
but this is quite uncommon. It is interesting to note in 
passing that although those not accepted for the Science 
or Arts stream go to Technical or Vocational schools 
if they are allowed to continue, they do follow courses 
which are high in academic content and which can be used 
as an alternative route to higher educat ion . 

At the end of grade eleven (Form 5) there is a second terminal 
selection examination the Malaysian Certificate of 
Education or Sijil Pelajaran Malaysia (MCE/SPM). Approximately 
11% of the Grade ton (Form 4) intake are successful in 
reaching the Grade' twelve (Form 6) Science and Arts 
streams (about 3% of the age cohort) whilst the rest commence 
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thr* s'-'arch for a job or some other form of i^Jucat ion 
or t raining.jusual 1 y specifically job oric>n*tated . The 
final selection (examination in the formal school system 
comes at the end of grade thirteen with the Higher School 
Certificate or Si.iil Tinggi Pelaiaran (HSC/STP). About 
half of those sitting the examination are accepted to 
universities an(i they represent approximately 1 • 3^^ of 
the age cohort (This includes all discipline's) 

It is pertinent here to translate these selection stages 
into terms of probable earnings and 1 if c.^- st y 1 es . Pujjils 
who leave school before grade nine, ie. without even the' 
LCE/SRP certificate are likely to become sc^lf or f£imily 
employed workers, mainly agricultural, on very low in(,:omes . 
The closest they ar(^ likely to ct)me to mocJern sector 
employment are peripheral jobs at the lo^-est Levels. Access 
to modern sector employment is still possible for LCE/SRP 
graduates and this is usually the minimum qualification 
level for government clerks/office boys cnc . but it is 
becoming increasingly difficult to successfully compete 
for these jobs as the ranks of grade eleven (Forin 5) 
leavers swell. The MCE/SPiM gradually seems to be replacing 
the LCE/SRP as the necessary qual if icat i(3n to have to 
be certain of white collar employment. Whilst the MCE/SPM 
is clearly r/orthwhile currency in the labour market, holders 
must usually be content witn starting salaries typically 
of the order of one quarter of those offered good honours 
graduates from the up i ve r si t ic^ s and corrc^sjjonrjingly smaller 
opportunities for advancement and salary increments. Thus 
a 45''^ increment in time spent in formal education ( 16 : 1 1 ) 
l(?ads to an increment in starting salary of approximately 
400^0. In short, formal qualifications, the examinations 
they involve and the learning styles they call f'.yr are 
substantial determining factors in the allocation of 
life opportunities the more so -Jnce the private sector 
tends to follow government service in its use of educational 
qualifications to select job apjilicants. 

The responsibility for developjing curricula for schocjls 
lies with the Curriculum Development Centre (CDC) which 
was established in 1Q73. Prior to this, curriculum develop- 
ment work was undertaken by the Curriculum Section of the 
Education Planning and Research Division of the Ministry 
of Eilucation. Curriculuir planning is centralised and is 
regarded as a federal r^>spons7 bility anf] , although the 
opinions anc' suggestions of headmasters, [)arents and 
employers are solicited with varying degret*s of frequency, 
the task of preparing curricula is left almost entirely 
to the CDC. 

Several new science courses have been introducecJ into 

Malaysian schools in the last few years based largely 

on UK curriculum development projects. They have been 

adapted for use in Malaysia by the CDC with expatriates 

assisting local staff. Implementation has been on a 

limited scale initially, followed by quite widespread 

usage in the second and third years after their introduction. 



The rapid sj^road is in (>art a result i)i [pressures cjcn(?ratod 
on schools by [:)arents to [Provide? tho n(?w courses as soon 
as possible so thc?y can t)0 seon to bo '*f)rorjrGSsi vo" and 
give pupils the groatost c:>pportunity oi succ(?Gdinn in 
the competition tor modern sector jobs. As a result 
there has been little in the vvay of controlled pilot 
studies c^n which to base decisions to implement ct^urses 
on a larqe scale. 



Name 



Lcwel 



Basi s 



Year of 
■ I. c joduction 



Integrated Scienc*^ 
for Mc\laysian 
school s 



Forms 1-3 



Scot t i sh 

Integrated 

Science 



1^)69 



Modern Physics/ Forms 4- 

Chemistry/Biology Science 

f o r Mai ay s i an S t r eajii s 
School s 



Nuffield 
Physics/ 
Chemistry 
Biology '0 
level 



1972 



Modern Science for 
Malaysi an Schools 



4- 



F^orm.^ 
Arts 
St reeuns 



Nuffield 

Secondary 

Science 



1974 



The progressive implementatit^n of these courses can be seen 
from Figure 2. 

Currently traditional and new science cc^urses are being 

taught in schools prior ti) universal adoption of the latter. 

Traditional courses are assessed by Cambridge ^approved 

papers laj;gely using classical structured questions which 

have tended to stress recall at the expense of other objectives. 

The integrated science course is terminally assessed by a 

75-questicr multiple choice paper, approximately 50% of 

questions being at the recall level and the remainder testing 

higher cognitive objectives (i.e. comprehension, application 

etc.). Pre-^GSting and full item analysis c^re performed on 

these papers. The Nuffield based courses use multiple choice 

questions (40% of the total marks and predominantly recall 

type questions) and a selection of free response, semi-structurec 

and structured question s aimed more particularly at higher 

cognitive level objectives. {50% of the marks). A practical 

exam is still conducted {10% of the marks) though this is 

likely to be dropped for administrative reasons . The form 6 

science curriculum is based on the Cambridge 'T' syllabus 

alon and is a^f^ess^^ w.vth the usual written and practical papers. 

4 . Science Educat ion in Sri Lanka 

The formal education system in Sri Lanka was restructured in 
1972 with the expressed aim of providing a more relevant 
general education for the majority of school leaver s , rather 
than catering for the needs of the small number of pupils* 
likely to obtain modern sector jobs. Pai t of this restructuring 
has involved the introduction of science teaching into all 
junior secondary schools (grades 6-9) and the writing of a new 



1 The Cambridge University Examination Syndicate. 
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»^ coil r SO 
course . 



to replace? the lc;cally produced 'Ordinary* 



Initial entry into the school system is now at age six 

years and primary school extends to grade 5. (See Fig 3). 

The junior secondary school (grade 6-9) -mipletes the open 

access span of the system with a termi* ci selection 

exajninat ion , the National Certificate- • i' i;cri?ral Education. 

(iN.C.G.E.) in ten subjects includirj rb>eniatics , Science , 

Social Studied Pre- Vocational Stuc;.i^:.. The last, as 

well as seeking to encourage awareness of local occupations 

and use of local expertise in the classroom, also specifically 

hopes to encourage an awareness of the use that can be 

madf? of mathematics and science in local occuyjat ions . 

1973 will be first year of the N.C.G.E. and the intention 
is to keep the proportion of students permitted to ct:)ntinue 
to grades 10 and and 11 approximately the sajne as it has 
been in the past. About 40fo ^ of an age cc^hort entering 
grade 1 succeed in reaching grade 9 and of these on ly 
10-l2fr of the number sitting the terminal examination 
(now the N.C.G.E.) proceed to higher grades, (ije. some 4-5^0 
of the age cohort . ) 

The N.C.G.E. will' be followed by a Higher National Certifi- 
cate of Education (G.N.C.E.) in grade 11, the details of 
which have yet to be f inal i/:c:*d . In the science -ubjects 
it is likely that a core course in the first year (grade 10) 
will be followed by more specialized options in the 
second ( grade 11). The proportion of thX^se taking N.N.C.E. 
who proceed to «.niversity is likely to ''be- of the order 
of 10-15% (i.e. about O-5/o of the age cohort). These 
figures cover all disciplines at university level. About 
one third of the university students study in science related 
subject s . 

Unemployment rates in Sri Lanka are very high, and are 
concentrated particularly in the younger age groups. 

S chool leavers and youth unemployment rates for various 
levels of education in 1970. 



Level of Education 

No education 
Grades 1-5 
Grades 6-8 
Grades 9-10 
. Grades 11-12 
Univei sit y Science 
Arts 



''c in group aged 15-24 year s 
unempl oy ed . 

IS 

28 

47 

72 

84 

2 

50 



Although the figures above have to be interpreted with 
caution (since 'unemployed' is a term which often only ha:^ 
meaning to those who expect to be employed in modern sector 

1. This figure is calculated from current drop out rates 
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occLij^at ions ) th(>y have lent weight to the argumont that 
th(* sort of skills Ihc:^ formal education system has encouragod 
hav(^ not bi'on Ihc^so for which there is a high demand. The 
(»N:tons:ion of science teaching to all lowe r seconcJary schcj(jls 
has been s(»on both as a way of embracing educational equaity 
of ^>pI)o r t un i ty and also ])roviding the basis for a wider 
scientific lit(^racy to increase the efficiency of local 
occupations and devc^lop worthwhile? skills. 

New curricula for schools are developed by tiiC Curriculum 
Develo[)ment Centre in Colombt^, an organi;/cition wliose origins 
dat(» t)ack ti; 195^). Most of the changers in science Cvjurses 
be.'^re 1071! rc^sulted from the activiti^^s of the CDC which 
has considerable experi(?nco in the writing and implementa- 
tion of innovatory courses. The programmes produced in 
1^72 and subsequently, though not resulting fro'ii tiie CDCs 
initiativcf, have bcjen i:)roduced largely by CDC staff writing 
g roups . 

The present gracies 0-9 science programmo was reduced local ly 

\^y CDC staff wit the intention of providing a cour so 

suitable for teaching in aJ 1 lower secondary school s (prev iousl y 

science was taught only in al^out 20% of thr^ lower secondary 

sc'v'.'ols). The prograjnme is specifically intended to 'cater 

f-- the need for widesprcwd understanding of simple scientific 

• i(^:esses and concepts, rather than the more detailed and 

sp<.?cific requirements of academic high flyers who have a 

chance of becoming professionals. Although some of the activitie 

in the 6-9 programme are based on those found in British 

courses (o.g. Nuffield Secvmdary Science) much of tho 

content has been locally produced. 

Since the beginning of the implementation process in 1972 
year by year evaluati(;n exercises have been undertaiken and 
the final examinat ion , based in part on perceptions gained 
through the evaluation, will be taken for the first time 
in 1975 . Thi s will c cxi si s t of a one hour mul tipl e-choice 
paper and a separate three hour longer answer paper. 

5 . The Re s earch 

The research will take place in two phases. The first phase 
will be common to Malaysia and Sri Lanka and opportunities 
to comp£ire the characteristic features of the methods of 
curriculum development in each will be taken where and when 
they arise. It is likely to be particularly instructive to 
consider the operational differences between a well-established 
indigenous curriculum development capacity (as in Sri Lanka) 
and a recently organi;fed curriculum centre with a legacy 
of curriculum adoption (as in Malaysia). 

The second phase will be confined to Malaysia and will 
concentrate specifically on the Integrated Science for 
Malaysian School s prog ramme . 

Phase 1: Curriculum Design 

The first phase of the research will have three 
specific components: 

(a) institutional analysis of the Curriculum 
Development Centre: (CDC) 
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(b) examination of the process; of curriculum reform; 

(c) analy-,is of the exam system as it relates to 
the process of curriculum reform. 

(a) Institutional analysis of the Curriculum Development 
Centre to provide a framework against which to view the 
development of specific courses. This will examine the 
Curriculum Development Centre in terms of: 

(i) Status: What is the position of the organization 
in the educational bureaucracy and what priority 
have its activities? In which fields does it 
operate and what is the extent of its activities? 
What authority do its recommend at ions carry and arc 
they ever over-ruled? In particular, what are the 
relations , formal and informal , with the examinat ion 
authorities? 

(ii) Objectives: What are the explicit/implicit 

objectives of the organi;;at ion in science education 
and where does the responsibility lie for defininc) 
them? Whr-^t are the general objectives of the 
curriculum developers in science subjects and in 
what ways have these been modified in the light 
of recent experiences? What are reforms in science 
courses expected to achieve? 

Personnel: How is the organ i^^at ion staffed? What 
is the normal method of appointment (short term/ 
long term)? What proportions of the staff are 
pract is in^ teachet s'/cons ult ant s/adm inis t r ato r s otc . ? 
How often are contract advisors from abroad utili^c^d 
and what rolc^ do thpy play? 

Or ientat ion : Which areas of sc lence curr ic ul um 
development are considered priorities (for the 
academical ly gifted , for school 1 eavers , etc . ) ? 
Is there a bias tow<?.rds any particular kind of 
work e.g. improvement of coursecontent , introducina 
new teaching techniques, attempting to change 
teacher attitudes? What sort of educational 
philosophy underlies the work of the organi;iat ion? 

(v) Mode of operation: How are the science personnel 
in the institution organized subject groups, 
interdisciplinary teams etc? Whatare the lines 
of authority? Where has the stimulus for new 
work come from in the past the Ministry of 
Education, teachers, employers, Universities? 
What channels of communication exist between the 
organ izat ion and others ? Who is regularly 
consulted? In particular how do the exajriinat ion 
authorities fit into the pattern of consultation 
and exchange? 

The analysis will start with a documentary survey of published 
O government papers/annual reports/commission reports to provide 

l^C data for sections (i) and (ii); staff lists and appointments 

board reports and records will provide information for section 



(111) 



(iv) 



9 



(iii) if available and insights into section (iv) can be 
gained from the nature of the published output of the 
organization; section (v) will be approached through the 
annvial reports, internal reports and memoranda and file 
information where available. The documentary survey will 
be backed up by a sys temat ic series of semi -s t r uct ur ed 
interviews with staff members to provide data on the 
informal structure of the institution and the perceptions 
of its stai'f . 

(b) Examination of the process of curriculum reform. 

The emphas is here wil 1 be on the processes b}' wh ich new 
courses are actually [)roduced. By following thc^ progress 
f^f courses from conception to implcmcntat io:i it should be 
possible to chart the most important factors influencing 
their final form. The answers to a series of inter -related 
questions will be sought to this end, viz. 

(i) What initiatives, stemmincj from what pressures, 

led to the concept ion of a curriculum development 
project? To what extent was its initiation due 
to a need to meet projected manpower nee (is of 
the economy; an assessment of the likely future 
occupational circumstances of pupils and to the 
ext ent this is t r ue , wh ich pup il s ; a result 
•of pressure from professional interest groups; 
a need to satisfy the aspirat ions of pupils and 
parents; other political cons ide rat ions? 

(ii) How, and on what criteria, was a decision arrived 
at to accept/ reject existing source maLerial as a 
basis for a new course? I-Iow much of the material 
was generated locally and how was the inclusion/ 
exclusion of new teaching material justified? 

(iii) What were the constraints on the introduction 

of new teaching methods perceived to be? How were 
changes in teaching t echn ique s j us t if ied? 

(iv) How was the course development accomplisned 

entirely within the institution, with assistance 
from prac t is inq t eacher s , with ass is t ance from 
overseas ? What sort of consul tat ive procedures 
were adopted and what organ! ;!at i ons or groups of 
individuals were cons ul t ed? To what extent do 
course materials reflect the consulting procedures 
adopted. 

(v) What processes of approval and assessment have new 
curricula gone through before being accepted? What 
form has pre-testing taken and what effects have 
the xesults of pre-testing had on coursc»s? What 
provisions are there for on-going evaluation 
' programmes once a course has been implemented? 

Do the course developers f ee L they have to modify 
t he ir propos al s s uhs t ant i al 1 y bc^f ore they reac h the 
classroom, and if so do they have any strong 
reservations about the implementation of their courses? 
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(vi) What provisions are made for the training of 

staff for the implGiDGnt at ion of new curricula and 
how successful are the curriculum developers in 
getting their ideas across? To what extent are 
key personnel used to propagate techniques etc. 
for new courses? What role does the inspectorate 
play in curr icul -.im reform and what criteria do 
they and the Curriculum Development Centre use in 
assessing the performance of curriculum changes? 

(vii) How far have the exigencies of the existing public 
examination system and the importance of selection 
techniques inf 1 uonced the development of cour ses ? 
In particular to what extent have they led to 
development constrained by the need for courses 
to bo examinable? How much evidence is there to 
support the notion of- 'backwash* from examinations 
exerting pressure at the design stage of new 
curricula? 

(viii) How far has the need to provide a preparation 
for entrance to the next cycle of education 
determined curriculum content? How far has this 
been treated as a fixed or as a variable constraint? 
Whose interpretation of the nature of the 
^'preparatory'* requirement has been accepted as 
aut hor i t at ive? 

Material for this study will be collected through extensive 
semi-structured interviews with curriculum developinent staff, 
practising teachers, school inspectors and educational 
administrators. The focus will be on the development 
of the Integrated Science Course (Forms 1-3) and the Modern 
Science Cours;e (Forms 4-5) in Malaysia and on the Grade 6-9 
Science programme in Sri Lanka. In addition documentary 
evidence will be sought from the files, reports, minutes of 
meetings etc. which record significant aspects of the 
development of these courses supplemented by close examination 
of course materials (teachers- guides, pupil- texts ^ training 
course materials). 

(c) /\nalysis of the examination system as it relates to 
curriculum reform. 



A dominant objective of recent curriculum reform attempts 
has been to increase the effectiveness of teaching in 
developing understanding and problem- solv ing capacity rather 
than encouraging mere rote memorization. A major problem 
is to' des ign met hods of assessment which adequately test the 
succc.^ss of t ho course in reaching these * higher' objectives, 
(it being in the nature of many types of examination that 
memory is easier to test). 

The focus of the research on the examination system here will 
be to discover : 

(i) How far the design of appropriate assessment 

methods was an integral part of the development 
of innovatory science courses and what constraints 
were deemed over-riding 
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(ii) How far thcro is explicitly seen to be a 
conflict betvveen the use of exams for 

(a) prediction of future educational 

perf 9rmance with the ensuing select ion 
for further educat ion opportunity 

and (b) supporting the educational objectives of the 
curriculum reforms 

(iii) If any such conflict is perceived, how is it 
resolved? 

The procedure here would be based on interviews with examiners 
and curriculum developers and would develop to include, 
cons idf^r at i on of the channels of communication between the 
examination boards, curriculum developers, and schools. 
Much could be learnt from the way exams have been. set in 
the past, what the mark schemes have been, what the proportion 
of questions at different cognitive levels has been, what 
importance is attached to the results each year and how 
styles of examination have or have not been altered to suit 
new objectives for curricula. 

Phase 2: Curriculum Implementation. 



The second part of the study will concentrate on the 
implementation of the '^Integrated Science for Malaysian 
Schools'' curriculum of Forms 1-3 (Lower Secondary School) 
in Malaysia. The main reason for this choice is as follows: 

As figu/re 1 shows, of the children who complete Form 3 only 
1 in 4 (approximately) actually proceeds to Form 4 (Science) 
and about 1 in 15 to Form 6 (Science) and presumably employment 
in science based fields. It is at the Form 3 level that the 
arqi^ent is strongest for insisting that the provision of 
a 'terminal' science education for the great majority of 
children who reach Form 3 should have precedence over' 
the preparation of future specialist scientists. It is 
at this level, therefore, that distortion of 'higher' level 
learnina objectives by ex^lmination pressure and other factors 
is most serious. 

The Integrated Science Course is specifically directed towards 
the at t ainment of cogn it ive object ives above the level of 
recall (v/hilst still maintaining substantial elements of 
recall amongst the object ives ) and it is this, and its 
explicit statements of desired affective objectiv:?s which 
distinguish it from its 'tradit ional ' predecessors . The 
maior educational justification given for its introduction 
in' the Malaysian context has been the assertion that it is 
more effective in attaining these objectives than the courses 
it replaced . 

Successful implementation of the Integrated Science Course 
demands a more 'heuristic' pupil -cent red approach by teachers 
and less didactic exposition than has commonly been the case, 
and this is thought to help pupils in attaining higher-level 
cognitive objectives. I'n many practical learning situations 
in Malaysia, however, the teaching of science has remained 
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very much tcachor-cent red and didactic and the multiple- 
choice assessment exams seem to have encouraged continuing 
concentration on rote learning techniques since the questions 
are often percei vc-^d as testing recall ability alone? (though 
in fact they are constructed to test cognitive achievement 
at other levels). 

The procedure in outline for this study will be as follows: 

(1) To develop a measure of the success of different 
schools in achieving cognitive objectives at different 
levels. 

(2) To isolate within a sample of schools the factors which 
appear to be associated with differences in achievement 
at the different levels. 

Likely associated factors are: 

(a) Selectivity of pupil intake; 

(b) Training, e:.periencp and attitudes of teachers; 

(c) Teaching styles of teachers; 

(d) Availability of physical resources in the schools; 

(e) Differential strengths of the pupil/teacher concern 
with examination succc^ss; 

(f) Other socio-economic and cultural factors. 

Development of the Measure^ of Cognitive Achievement . 

Mc^asurement of the differential success of schools in 
c'lchieving cognitive objectives in three categories will be 
approached through the? analysis of public examination results 
in Integrated Science (LCE/SRP). The following procedure 
has been agreed with the Examination Syndicate in Malaysia 
where data for the last four yc:'ars arc* stored and a preliminary 
study has already been undertaken along tliose lines. 

(i) Cat egori /:at ion of the 75 items on the multiple-choice 
papp r into 

(a) Knowledge - recall of us(?ful information, 

(h) Comprehension - ability to extend a principle 

to a known classroom or textbook situation where 
it is obvious to the pupil which principle should 
used. ^ 

(c) Application - ability to apply a principle to a 
new situation where the pupil must first select 
the appropriate principle. 

(ii) Selection of 10 representative items from each 
category from the LCE/SRP test paper. 
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(iii) Analysis of the results of particular schools in terms 
of responses to the selected items to establish the 
pattern of ac hievement anrt its distribution between 
the three categor ips ident if ied. 

(iv) Ident if icat ion^ of any inter-school variation in the 
pattern of achievement . 

The categorization of items in (i) will be done by referring" to ' 
classification tables prepared independently by the Examination 
Syndicate; the CDG; the researcher. Only those items on which 
there is a high degree of agreement w ill be cons iderod for 
selection. Selection of test items to be used will be 
accomplished by rejecting items which are poorly constructed 
or not clearly classifiable and taking from those remaining 
a spread of subject matter throughout the course. 

Theanaly-is to establish different patterns of achievement 
between schools, where it exists, depends on the computation 
of a coefficient indicating the extent to which achievement 
in one category predominates over other categories. From 
a record of the mean raw scores of schools on the 10 items 
in each category identified (i.e. Knowledge (K), Comprehension 
(C) , Application (A)), three simple expressions can be used 
to indicate the extent to which achievement on Knowledge 
type items predominates. They are 

X = K - C 

Y = K - A 

Z = K - C + A 
2 

where X, Y, and Z are the indicating coefficients and K, C 
and A represent the mean scores for a particular '.school on 
the 10 items selected in each category. Since the value of 
these coefficients is clearly related to the facility-^ values 
of the items selected for the K, C, and A groups a correction 
has to be made to the raw scores before calculating X, Y 
and Z. The variations in facility which may arise between the 
K, C, and A items can be controlled for simply by measuring 
achievement in these categories above or below the mean scores 
of the population of schools on these questions. 

In considering the magnitude of the coefficients X, Y, and 
Z it is clearly necessary to consider simultaneously the 
overall levels of achievement in Integrated Science with 
which they are associated. Schools with similar overall 
achievement which exhibit variations in X, Y, and Z are 
likely to be the ones towards which most effort is justified 
in attempts to find factors associated with high or low 



1. facility refers to the percentage of candidates correctly 
res*)onding to an item. 
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coefficient values. The results of a preliminary 
study indicate that there is likely to be a definite 
positive correlation between overall achievement and 
coefficient scores thouqh there is c 1 ear evidence of 
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Schools tend to he clustered ^iround a lino running from 
Low Z/Low Score to High Z/High Score though them is clearly 
variation in Z values unrelated to overall score. Correcting 
the overall score for achievement due to the selecteci items 
(i.e. subtracting K, C, c'lnd A values from overall score) 
produces little variation in the rank ordering of schools. 
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Isolating the Factors Associated with Succgss in Achieving 
Objectives above the Level of Recall 

1. Selecting a Sample of Schools 

There are two constraining factors to be met; the resources 
available to the researcher and the fact that the researcher 
is non-Malay. The former limits the sample of schools which 
can be studied intensively to approximately 15 in the State 
of Selangor (West Malaysia), the latter limits the sample 
to school s using English as the medium of ins t ruction in 
grade nin (Form 3) in 1975. Accordingly all Enlish medium 
schools in Selangor State which entered candidates for the 
1974 LCE/SRP Integrated Science examination will constitute 
the population from which a sample will be drawn. 

Whilst it is possible that results from the preliminary study 
may not be reflected in the complete analysis of 1974 LCE/SRP 
Integrated Science results this seems unlikely, since the 
preliminary sample was chosen to be rej^resen tativo of the 
population of acceptable school in Sei angor State . Assuming 
the preliminary results are reliable the procedure for 
selecting the school sample will be as fol lows . 

(i ) Calculating values of Z (a measure of the pre- 
dominance of recal 1 of knowledge over other type 
of achievement) and plotting them against measures 
of overall achievement for all schools in the 
population . 

(ii) Extracting; by random selection a ..roport ionato 
number of schools from each cell, produced by divid- 
ing overall score and Z values into Low, Medium 
and High ranges , until the sampl e is of the requi r ed 
size. {Some cells may, of course, have no schools 

in them • ) 

In addition to the care taken in selecting the sample, it 
will be necessary to check whether the schools have changed 
in significant way since the 1974 LCE/SRP Integrated Science 
examination. In each school, accordingly, the following 
points will be investigated. 

(i) Are the same teachers teaching grade nine (Form 3 ) 
as did in 1974? 

(ii) If so have they received any additional training 
since the 1974 LCE/SRP in Integrated Science? 

(iii) Has there been any change in the nature or volume 
of supplementary inst ruction al resources? 

(iv) Does the overall achievement and Z value differ 
significantly for 1975 results? 

2. Observing the Factors 

(a) Selectivity of Pupil Intake: The residential 
schools mentioned above allocate places in grades 6-9 
(Form 1-3) mainly on the basis of the re-ults of an assess- 
ment of ability made in grade 5 (Standard 5 ) , and tend 
therefore to select more able pupils who are likely to score 
above average on the LCE/SRF. If there appears to be some 



16 



association between selectivity and non-selectivity and 
Z values then either (i) both types of school will be 
studied and selectivity regarded as an independe). t factor 
or (ii) if the sample of selective schools is too small, 
the selectivity factor will be controlled by concentrating 
only on non - sel ec t i ve schools. If no association is 
apparent then it will be possible to include both selective 
and non-selective schools. 

(b) Training, Experience and Attitudes of Teachers: 
Information will be collected on the training, experience 
and attitudes both of teachers involved in teaching 1974 
exajninees in the samp:)le studied and of tecvchers involved 
in teaching 1975 examinees in the same schools. (Whore 
teachers have been transferred they wi 11 be contacted for 
interview if local, or seiit postal questionnaires if not). 
The following steps will be taken after the observations 
described in (c ) below: 

(i ) Semi structured interviews probing opinions on 
the objectives of the Integrated Science course, 
preferred teaching styles, the pe rceived shor t - 
comings of the course and recommended methods, 

the prevailing measures of assessment arid selection 
and their influence on teaching and learning. 

(ii) Questionnaire to elicit more concise responses 
to the questions listed in (i ) and to record 
factual information on sex, ago, schooling, 
training, range of teaching experience , etc . 

(c ) Teaching styles: Teaching styles of teachers will 
be categori:;ed through the use of a time-based observation 
schedule. Each teacher in the sample will be observed 

on three occasions, including [j*'riods which are recommended 
hy the course materials as predominantly jmpil activities. 
The schedule will be used to build up prcjfilos of teachers 
which will enable them to be classified broadly into styles 
(for exampl e , exempl if ied hy didactic, teacher centred 
behiivicmr or by the heuristic, more pupil centred behaviour 
<:^x]:)l i.ci tl y recommended in the Integrated Science materials). 
Indications of the extent and nature of classroom activities 
and pupi l/teacht?r interaction over time will also be sought 
from analysis of completed pupil worksheets and any other 
pupil produced materials available. 

(d) Supi^l ement ary Training Resources in Schools: The 
availability of physical resources will be determined through 
questionnaire evidence and if necessary, sc:hool surveys. 
There is clearly a case for utili;^ing existing data on equip- 
ment usage (as wc?!! as possession) to interpret the signific- 
ance of data collected. 
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(c) Concorn with success in Examinations: 
Differential strengths of pupil concern with examination 
success is probably best measured initially through simple 
pupil questionnaires and/or essay writing assignments. An 
assessment of teacher examination orientation will be made 
by including suitable questions in the questionnaire and 
interviews to establish, for example, how far classroom 
activities are directed towards the needs of the public 
examination, how far the e.<ajnination is considered to be 
the raison d * etre for teaching the course , how much 
practice is given in the examinat ion technique . The 
observation studies should also provide evidence of teacher 
examination orientation. In cases where cognitive 
achievement is dominated by recall of factual knowledge 
it is likely that- scores on measures of e:<:aminat ion 
orientation will also be high. If this proves to be so 
then it points towards the necessity for making overt 
change in the examination system if the sort of cognitive 
objectives s tress ed by the Integrated Science Course 
are to be achieved by the majority of pupils. 

(f) Cultural and Socio Economic Factors: Schools 
used in the study will be broadly categorised in terms 
of the socio-economic status of the families of pupils 
and, if non - sel ec t i ve , of their catchment areas-. If 
it appears necessary attention will also be paid to the 
cultural composition of schools. 

6 . The Value of the Research . 

Tt is hoped that the research will have value not only to 
Malaysia and Sri Lanka but also to other developing counties 
with similar school structures and patterns of selection 
within the school system, and similarly motivated attempts 
to reform science curricula. 

A major result of the study of the process of designing 
reformed curricula will be to bring together in one report 
an analysis of the experience gained with difference patterns 
of course development . This , it is hoped, would serve as 
additional much-needed material on which to base further 
development strategy decisions in Malaysia and Sri Lanka 
and elsewhere. 

The values underlying the researcher's work are those to 
which there is a good deal of public assent -- naonely that 
the schools should concentrate on education for the majority 
who do not proceed to university rather than the minority 
who do . If gaps between the protestations and the reality 
are exposed, and people become consciously awa e of the 
sources of the pressures pushing in directions contrary 
to declared policy, one has at the very least added to 
pressures in the opposite direction. 

Clearly in the implementation study it will be difficult 
to arrive at precise quantitative measurements of the 
variables (but this is not to devalue the worth of woik 
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in an area which is often nut stud.i(»d in ciopth for 
precis;ely this r(?as<)n . ) It should , however , be possible 
to produce suff ic.ic?ntly strong prima facie i>vidence to 
illuminate any existing connections enhancing particular 
types of cognitive achievement, and thus point the way 
for future development. _!£ one of the cc^nclusions is 
that the effect of examinations is so overwhelmingly 
strong that cu^rriculum change in isolation from a radical 
review of the examination system is unlikely to be successful, 
then the case for such a review is greatly strengthened. 
Alternatives such as aptitude tests which have les- rnnverful 
'backwash^ effects on the implementation of a curriculum 
may need to be seriously considered. 

The result of this research will not be in the form of 
an extensive array of statistically validated associations 
between factors contributing to school achievement. 
Nevertheless it L.hould be [possible to demonstrate some 
interconnections with a high degree of plausibility and 
to advance suggestive conclusions to provide the basis for 
further, more extensive, research. 

The proposed research programme has been discussed with 
the representatives of the Curriculum Development Centres, 
the Exaimination Departments and the Educational Planning 
and Research Divisions of the Ministries of Education in 
Malaysia and Sri Lanka, and its basic theme agreed upon. 
Clearance for the study has been given. Rc^sults from 
the stuviy vvill be made available to all the above-mentioned 
institutions for use as additional evaluativi* material in 
future policy-making. In addition, findings of the reseach 
will appear as part of a book, and several papers are 
pi anned . 

SCIIEDrLE C^.F ACTIVITIES 
(i ) March - May 1075 

preliminary WLM'k at the Institute of Devolo])ment Studies 
and the Education Area, University of Sussex, to finali/^e 
details of fieldwork and coorindate with ongoing wurk at 
the Institute on qualification and selection in the 
education systems of developing count rit?s. During this 
period data collected during an initial feasibility study 
will be analy^^ed and fed into the progr£Lmme of field work. 

(ii) June l')75 - February 1976 

Rc^sturn to Kuala Lumpur to conduct fieldwork programme. 
The researcher will be based at the University of Malaya.- 
Fieldwork will build on a substantial quantity of data 
collected during early 1975 on the development and imple- 
mentation of new science courses, and a preliminary study 
of the feasibility of using public examination results to 
discriminate between different types of school achievement 
in the Form 3 Integrated Science Course. It is planned 
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that approximately 8 weeks will be spent finali/^ing 
the curriculum development study and the rGmainder of 
the time analysing exariiinat ion results and following 
up tenative conclusions with investigations at the 
school l(?vcl into factors associated with the achii;'ve- 
ment of higher level cognitive objectives. 

(iii) February 1976 ~ March 1976 

Field work in Sri Lanka to complete research study on 
the process of curriculum development (initiated early 
1975) . 

( i V ) March 1976 - November 1976 

Data analysis and writing up in the Institute of Develop- 
ment Studies and the Education Area, University of Sussex, 
and further data col lection from UK residents involved 
in curriculum innovation in Malaysia and Sri Lanka. 



Addresses for communicat i on 
during this period . 



M ai aysia 

FakulLi Peididakan 
Universiti Malaya 
Lembah Pantai 
Kuala Lumpur 
Malaysia 



The Institute of Development Studies 
at The University of Sussex, 
Falmer, Brighton, Sussex BN 1 9 RE 
England 

Sri Lanka 



c/o British 
GaJle Road 
Col ombo 
Sri Lanka 



Council 
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Progression of an age cohort through the Malaysian Education System 
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FIG. 2 IMPLEMENTATION OF NEW SCIF:NCE COURSES 
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Labour Utilisation: an Annotated Bibliography 
of Village Studies 

Compiled by John Connell 

Edited by C. M. Lambert 

THE VILLAGE STUDIES PROGRAMME 

Institute of Development Studies, at the University of Sussex 

This basic 300-page reference volume on the use and value of labour in village 
situations vvas compiled as part of a wider study carried out by the Village Studies 
Programme for the International Labour Office. It summarizes information on 
labour utilization in 450 village surveys from the Third World. The material is 
arranged regionally for Africa; the Middle East and North Africa; India; Oceania; 
Latin America and the Caribbean. Each entry includes a critical annotation, and a 
statement in coded form of the pattern of labour use, and demographic, sociological, 
agronomic and human resource variables. 
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This bibliography analyses over 400 studies of village-level dietary patterns and 
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of village-level data from the Third World, undertaken within the Village Studies 
Programme ai IDS. It constitutes a unique-collection of micro-level nutrition data 
and is an invaluable basic guide to the assessment of rural nutrition situations and 
specific improvement programmes. 

Each entry describes the methods of data collection used In the survey and the 
categories of data available, and provides brief evaluatory comments. The 
emphasis throughout is on surveys of individual communities, but some addi- 
tional references to related studies in the area of health and nutrition are included. 
The information is arranged regionally for: Africa; Middle East and North Africa; 
Indis; Asia; Oceania; Latin America and the Canbbean. 
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The Ciommnnications and Publications Programme 
of the Institute of Development Studies 



Two series, printed Communications and xeroxed Discussion 
Papers, report on completed studies and work in progress and 
articulate the research problems on which IDS membars are 
engaged. The IDS Bulletin conhxm brief articles on themes of 
current iii^rtance and reports of IDS research findings. 

The Development Studies Research Register {UK) i& pmodicBXl^ 
issued with abstracts of ongoing work in many discipliiies of 
relevance to problems of less developed countries, carried 
out by researcheis in thelJpSL! ^ 

A comprehensive: Ztri ^'Writings on DevelopnimtCStud^^^ 
Membhs of JDS is updated from time to time and disseminated 
via the!IDS rriailihg list. y ^ 

For further in^^ 
tions, contact: IDS ({k^mmip^ 
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